The supporting information contains (i) experimental methodology and (ii) results, for the different techniques used in current study to determine the surface coverage, adsorbed configuration, and bioactivity of adsorbed protein. The experimental methodology contains description on the adsorption procedure, XPS technique, ellipsometry technique, CD spectroscopy, and AAL/MS technique. The result section contains description on the (a) surface coverage and (b) helix content of the protein when adsorbed from different solution concentrations and surface chemistries, (c) the effect of labeling on the structure of protein in solution and adsorbed state, (d) surface coverage following trypsin treatment, and (e) raw data on the extent of modification in solution, and profile of the target residues in adsorbed RNase A.
type of adsorbent surface, different adsorption schemes were required in order to ensure that protein adsorbed only to the substrate of interest. While the adsorption scheme in Figure S.1.a was used with the glass substrates, the adsorption scheme in Figure S.1.b was used with the polymeric substrates (HDPE and PMMA), as the polymer samples were coated on only one side of the glass substrates. Similar adsorption schemes were also used for preparing the samples for mass spectrometry. Both sides of the glass substrates were adsorbed with protein, while only one side of the polymer samples was exposed to protein solution. 
S.1.b Methodology to Acquire the XPS spectra. XPS spectra were taken on a Surface Science
Instruments S-probe spectrometer. This instrument has a monochromatized Al Kα X-ray and a low energy electron flood gun for charge neutralization of non-conducting samples. The samples were fastened to the sample holder with double sided tape and run as insulators. X-ray spot size for these acquisitions was approximately 800 µm. Pressure in the analytical chamber during spectral acquisition was less than 5 x 10 -9 Torr. Pass energy for survey and detail scans was 150eV. The take-off angle (the angle between the sample normal and the input axis of the energy analyzer) was ~55º (55º take-off angle ≈ 50 Å sampling depth). Service Physics Hawk Data Analysis 7 Software was used calculate surface atomic concentrations using peak areas above a linear background and elemental sensitivity factors. The binding energy scales of the highresolution spectra were calibrated by assigning the most intense C1s high-resolution peak a binding energy of 285 eV.
S.1.c Methodology to determine the .Thickness of the Protein Film by Ellipsometry.
Ellipsometry measurements were performed using a Sopra GES5 variable angle spectroscopic ellipsometer (Sopra Inc., Palo Alto, CA) and the accompanying GESPack software package.
Briefly, the total of six spectra for at least two test points on each sample in deionized water were scanned from 250 nm to 850 nm at 10 nm intervals using an incident angle of 75° and the thicknesses of each layer on surface were fitted and calculated using the regression method in Sopra's Winelli (ver. 4.08) software. The areal densities of RNase A on each adsorbent surface were determined using the de Feijter's equation in eq s.1. and dn/dc = 0.188 ml/g were used, to measure the thickness of the protein layers.
S.1.d Methodology to Determine the Secondary Structure of the Proteins in Solution and
Adsorbed State using Circular Dichroism Spectropolarimetry (CD). The CD spectra (consisting of the ellipticity and absorbance values over wavelengths ranging from 190 to 240 nm) for the substrate containing protein were recorded before and after protein adsorption were obtained at room temperature using a Jasco J-810 spectropolarimeter (Jasco, Inc., Easton, MD). 2, 3 Throughout the study, slides remained hydrated in buffer solution. The CD spectrum for protein in solution was measured in 0.10 mm path length demountable quartz cuvette (Starna) at 1.00 mg/ml solution concentration using parameters and techniques previously described. Briefly, the background-corrected solution CD spectra were recorded from 190 nm to 300 nm at a scan rate of 50 nm/min with a response time of 0.25 s using six accumulations. In case of adsorbed proteins, the CD spectra were recorded from 190 nm to 300 nm at a scan rate of 10 nm/min with a response time of 2s, and a bandwidth of 0.5 nm. The spectra was averaged from six such accumulations. 2 However, in order to accurately determine the structure of the adsorbed protein, the amount of the protein on the substrate must be known, it is essential to determine the molar extinction coefficient of protein.
Once the CD signals (θ mol ) were converted to their respective molar ellipticity units (equation s.2), the spectra were then deconvoluted to predict secondary structure using the CONTIN/LL, SELCON3, and CDSStr methods provided with the CDPro package using the SP43 and SP48 protein reference datasets. Each of the deconvoluted spectra was then assessed for quality by analyzing the R-fit using non-linear regression. The final secondary structures represent the averaged structures obtained from all of the reliable outputs (R-fit < 10) resulting from the above described data analysis methods, which are consistent with the data analysis recommendations for CD. trifluoroacetic acid was added to stop the digestion. The solutions containing the peptide fragments were collected after digestion, lyophilized, and processed for MS.
S.1.f.2 Tryptic Digestion and Desorption of Labeled RNase A on Different Material
Surfaces. Following the labeling process, excess reagents were removed by rinsing the surfaces with pure buffer after which the adsorbent surfaces were dried under a steady stream of nitrogen.
The surfaces with the adsorbed RNase A were initially placed in a digestion box filled with solution 1 (0.2 M NH 4 HCO 3 in 50% acetonitrile (v/v), pH 7.8) following which the adsorbed protein layers were reduced (45 mM DTT) and alkylated (100 mM IAA) prior to being tryptic digested (0.04µg/mL) overnight in a temperature-controlled chamber. Digested protein samples were recovered and excess reagents were removed by lyophilizing overnight. Samples were then reconstituted in 50 µl injection solution (50% acetonitrile, 0.1% formic acid), for data acquisition. carried out to ensure that almost all of the peptide containing the target residue was recovered from the tryptic digest. In the current study, all the peptides with the target residue of interest were recovered for which the mass shift was estimated at 0.1% precision.
S.1.g. Procedure for Mass

S.1.h. Analysis of Mass Spectrometric Data.
Sample-to-sample variation in the ionization process even within unmodified peptides is typically high, and would be further compounded when the target peptides are modified by different chemical labels. 8, 9 A very straight-forward approach to dealing with this problem is to normalize the intensity of peptide of interest to an internal standard, which is usually another peptide that does not contain a modifiable residue. 8 Such a strategy has been reported to minimize ionization efficiency concerns and can provide semi-quantitative measurements of the extent of modification. 8 Trypsin is known to cleave peptide chains with high specificity at the carboxyl side of Lys and Arg, except when either one is followed by proline. Following the methods presented by Xu and Bowden [5] under these circumstances the baseline reference in the acquired mass spectra for the protein is determined as the effective sum of the intensities from the internal standard and its variants as represented by equation S.5. The overall contribution of the intensities from internal standards was therefore accounted by considering the contribution of the internal standards generated as a result of tryptic digestion plus those generated as a result of missed cleavage. In the event of a missed cleavage, peptides undergoing a mass shift due to the modification process were given an added weighting to partially account for any variation in the ionization efficiency due to the labeling process, as In the current study, the intensity of peptide without the target residue of interest and generated as a byproduct of tryptic digestion was used as the internal control. The absolute extent of modification of target amino acids in proteins were then quantified from the normalized spectral intensities acquired for the individual modification process. Although all of the reagents used in current study are well-characterized, and are expected to be highly specific to the targeted amino acid with minimal cross-reactions, possible side-reactions were assessed using mass spectrometry based on the signal-to-noise ratio of the spectra when a threshold was applied to investigate possible side-reactions. Since minimal-to-no side reactions were observed, the internal controls were considered to be relatively less affected by the labeling agents, and therefore their ion abundances within a given spectrum was considered to ideally serve as the baseline to scale intensities of peptide segments undergoing modification. Nevertheless, table S.2.shows the possible side reactions that could occur when different labeling agents were applied for a wide range of conditions. In the event of such crossreaction, the results of the current study could be impacted if the internal controls are affected.
As a result, all possible variants and ionization efficiency corrections for the internal controls (TTQANK and FER) due to primary amine modifications were pre-considered in the mass spec analysis. (Table S. 2) As these plots clearly show, 2h of exposure to the protein solutions resulted in very similar areal densities for each surface, which fall within the areal densities corresponding to the theoretical limits for a saturated surface of a monolayer of RNase A organized in a close-packed side-on orientation (0.21 µg/cm 2 ) and close-packed end-on orientation (0.28 µg/cm 2 ). It is also important to note that the surface densities at this time-point generally increased with increasing solution concentration for each surface between these two theoretical values, with PPI effects considered to increase in magnitude with increased surface density. The fact that the distribution of initial areal densities of adsorbed RNase A was quite similar for each of our three materials also indicates that, on average, the PPI effects were initially quite similar for each type of surface. The proteins/peptide fragments remaining on the adsorbent surface could be either from the RNase A or the trypsin that was used to digest the protein. However, as it can be seen from the table, since only about 10 % of the initially adsorbed amount of protein was found to be on the adsorbent surface. It was therefore assumed that almost all of the RNase A has been recovered from the adsorbent surface.
S.2.e Mass Spectrometric Analysis of Adsorbed RNase A with Chemically Modified
Residues. Raw data on the profile is provide in Table S .5. 
